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In these examples it is clear that great differences in appearance occur in this one process of subdivision of the originally unit earth into a mass-pair capable of embodying energy. In the tripping of the drop or the picking up of the hammer it is so slight and incidental a thing that it is commonly overlooked as being a mechanical process at all. In the case of the manufacture of the railroad-train it is so complex and important that a whole string of factories is required for its performance.
The same thing is true of the different sorts of energetic cycles. The processes DA and BC are variations in the ex-tensity of energy: The detachment of the working water from unity with the earth, in the first place, and its reconsolidation with the earth in the second. The processes AB and CD are variations in the intensity of the mass-pair, after its formation or destruction by the variations in extensity. In the hydraulic cycles these variations in extensity are commonly overlooked, as essential parts of the cycle; and yet they are difficult enough to perform properly. The water must be gotten into the overshot wheel with as little free fall, impact and friction as possible, and gotten out again in the same way. In the turbine or Pelton wheel the supply of motion-bearing water must be transferred to the vanes with as little impact and friction as possible, and the water must leave the vanes for the tail-race in the same way. The skill with which these extensity-varying processes are carried out often has as much to do with the efficiency of the wheel as has the skill with which the intensity-varying processes, by which the height or velocity of the water is reduced within the wheel, are performed—and in the former case usually much more.
It is in this careful way that the most familiar mechanical processes of the shop and the power-house must be analysed and understood, if they are to form a means for understanding the more obscure cycles of molecular mechanics. For, as the different forms of energy and methods of cyclical action are taken up, one after another, hardly any two will be similar in their external appearance. One will emphasize the DA-process, or the preparation of the mass-pair; as in the building of the railway-train and road. Another will emphasize the AB-process of dropping the intensity under control, as in the turbine water-wheel. Another, like the overshot water-wheel, will be excluded from practicability by its exaggeration of the CD, or empty-bucket, work, in